Objective: To identify psychosocial characteristics associated with dental anxiety in children aged 7-13 years in the dental setting. Material and Methods: This cross-sectional study was conducted with children aged 7-13 years attended at the Dentistry School of Pelotas, Brazil. Data collection was based on a questionnaire administered to mothers and children, and the behavior of children during dental treatment was evaluated using the Frankl' Scale. Data were analyzed using Chi-square and Fisher's exact tests in order to analyze the association between independent variables and dental anxiety. The effect of variables on the outcome was assessed by the Poisson regression model with robust variance (Prevalence Ratio; 95% Confidence interval). Results: A total of 187 children were included. Dental anxiety prevalence was 40.11%. After adjustments, younger children (p=0.046), only child (p=0.019), and children with negative previous dental experience (p=0.046) showed higher dental anxiety prevalence. Children with uncooperative behavior in previous (p=0.033) and current (p≤0.001) dental appointments showed higher dental anxiety prevalence. Conclusion: In this sample of children treated at a dentistry school, a report of dental anxiety was associated with age, birth order, previous dental experience and behavior in dental settings.
Introduction
Dental anxiety is conceptualized as a negative emotional state related to dental treatment and often unreasonably and excessively manifested by patients [1] . Dental anxiety has a prevalence of 10% among children and adolescents [1] , decreasing with age [1, 2] . Dental anxiety in children is predicted by several factors, including socioeconomic and demographic characteristics. Girls, younger age, poverty and low maternal educational level are associated with dental anxiety [1] [2] [3] .
Dental anxiety represents one of the most undesirable problems that affect pediatric dentistry since anxious children tend to present uncooperative behavior during dental care [4, 5] . Behavior problems can be a natural response to fear, especially when the child experiences new situations [6] . Dental anxiety in children has also been associated with poor oral health, such as active dental caries [3, 7] , dental pain [8] , and poor oral health behaviors, such as toothbrushing less than twice a day and irregular dental attendance patterns [7, 8] , negatively affecting their quality of life [7] .
Psychosocial characteristics have been identified as other important factors associated with dental anxiety in children. Previous authors identified that dentally anxious children impact more on family life than those without dental anxiety [7] . In the same line, children whose parents are highly anxious had almost three times more likely to report high dental anxiety [9] . In addition to the family issue, the child's personal characteristics, such as emotionality and shyness temperaments [5] , and social problems, have been associated with the presence of dental anxiety. On the other hand, children with pro-social behavior have significantly less anxiety when compared to those with social and emotional problems [6, 10] .
Since dental anxiety plays an important role in children's health and is one of the main causes of behavioral problems during dental treatment, the aim of this study was to identify psychosocial characteristics associated with dental anxiety in children aged 7-13 years in the dental setting.
Material and Methods

Study Design and Subjects
This cross-sectional study was conducted with children aged 7-13 years who attended at the Pediatric Dental Clinic, School of Dentistry, Federal University of Pelotas (UFPel) between July 2017 and July 2018.
Children who look for the Pediatric Clinic are from free demand or referred from Basic Health Units in the city or other professionals. For inclusion in this study, children should be accompanied by parents and not have any physician-diagnosed mental and physical illness.
To assess dental anxiety prevalence, the estimated minimum sample size was calculated assuming the following parameters: dental fear/anxiety prevalence estimated at 10% [1] , a margin of error of 5% points, and confidence level of 95%. To cover non-response, the sample was increased by 10%, resulting in 153 children.
Data Collection
Data collection consisted of an interview with mothers and children, and child behavior was assessed during the dental appointment. The questionnaire was applied to mothers about demographic and socioeconomic information, and child's psychosocial characteristics. The interview with children was conducted away from mothers and after dental treatment. They were asked about dental fear.
Independent Variables
Subjects were classified as children (7-9.9 years) or adolescents (10-13 years), according to the World Health Organization. Family structure was categorized as nuclear (when children lived with both parents) and non-nuclear. The number of siblings was categorized as "Only child" and "One or more siblings".
Information on previous negative dental experience was collected using the question: "Your child had some medical experience or with a health professional that you judges have been pretty unpleasant and caused distress in his/her child?" The possible answers were "Yes" or "No".
Variable first dental appointment was collected with the following question: "Has your child ever been to the dentist?" with answers: "No, this is the first time" and "Yes". The previous negative dental experience was investigated using the following question: "Your child had some experience with a dentist or in a dental appointment that you judges have been pretty unpleasant and caused distress in his/her child?". The possible answers were "Yes" or "No".
History of previous uncooperative behavior in dental appointments was investigated using the following question ''In previous dental appointments, did your child present behaviors that prevented the dental care or refused to receive it?" with two possible answers: ''Yes'' or ''No''.
Behavior during dental treatment was assessed using Frankl's Scale [11] . The Frankl's Scale rates the child's behavior in four categories according to specific criteria: Definitely Negative, Negative, Positive and Definitely Positive. Mean behavior ratings were obtained for each child, considering the three different moments. The overall score of the Frankl's Scale was considered. The overall score consists of the mean score obtained from the sum of individual ratings received from three different moments during the appointment: at the beginning (including separation from the mother), during the treatment procedure, and conclusion. For data analyses, scores were dichotomized into Cooperative behavior (positive) and Uncooperative behavior (negative). The presence of dental pain was investigated with the following question [12] : "Has your son/daughter had dental pain in the last 4 weeks?" The answers were "No" (absent) and "Yes" (present).
Outcome Variable
Outcome (dental anxiety) was collected using Dental Anxiety Questionnaire (DAQ) [13] : 'Are you afraid of going to the dentist?' with the following response options: 'No', 'Yes', "Yes, a little', 'Yes, a lot'. DAQ was dichotomized into no (no category) and yes (yes; yes, a little; and yes, a lot of categories).
Training and Calibration Process
For the interview, three-hour theoretical training was conducted with interviewers and questions were discussed. The evaluation of a child's behavior was performed by two independent observers, Masters in Pediatric Dentistry. Observers were trained and calibrated for the application of the Frankl's Scale. Initially, two-hour theoretical training was conducted and criteria were discussed. The calibration process was performed at the Pediatric Dentistry Clinic of the School of Dentistry -UFPel, with 24 children in the same age group of this study, but not included in the final sample. Concordance was assessed by the Kappa coefficient and the inter-examiner agreement was tested against a 'gold standard' examiner. Inter-examiner Kappa values were 0.89 and 0.90.
Ethical Approval
The study design was approved by the Ethics Research Committee from the Federal University of Pelotas (Protocol No. 29/2013). All mothers were invited to participate in this study and signed the informed consent form. All children were invited to participate and signed the assent form. To test the proposed methodology, a pilot study involving 12 children (aged 7-13 years) was carried out prior to data collection. These children were not included in the final sample.
Statistical Analysis
Absolute and relative frequencies were obtained by descriptive analysis. Chi-square and Fisher's exact tests were used to analyze the effect of independent variables on the outcome (dental fear). The association between the independent variables and the outcome was assessed by the Poisson regression model with robust variance (Prevalence Ratio=PR; CI 95%; p≤0.05). A forward stepwise procedure was used to include or exclude 
Results
A total of 187 mother-child dyads participated of study (response rate = 100%). No mother or child refused to participate. Most children were females (53.5%), aged 7-10 years (74.3%), had one or more siblings (73.3%) and part of a nuclear family structure (63.6%). Dental fear prevalence was 40.11%.
In addition, most children did not have previous negative medical (83.4%) or dental (75.6%) experience, had already visited the dentist (96.2%), reported no dental fear (77.5%) and did not have dental pain in the last month (62.6%). With respect to behavior in dental appointments, 85.6% of children had cooperative behavior in previous dental appointments and 89.3% had cooperative behavior in a current dental appointment. The fact that the child had not to visit the dentist before (p=0.017), previous negative experience with the dentist (p=0.029), previous behaviors in dental appointment (p=0.009) and child behavior during the appointment (p≤0.001) were associated with child dental fear. *It was considered only those children who visited the dentist, n=180; **Exact Fisher Test.
In the crude analysis, first dental visit (p≤0.001), previous negative experience with dentist (p=0.021), previous negative behavior in dental appointments (p=0.002) and negative behavior during the dental appointment (p≤0.001) were associated with higher dental fear prevalence. After adjustments, younger children (p=0.046) who do not have siblings (p=0.019) and with previous negative dental experience (p=0.046) showed higher dental fear prevalence than other children. Children with uncooperative behavior in previous (p=0.033) and current (p ≤0.001) dental appointments showed higher dental fear prevalence. 
Discussion
According to our findings, younger age, only child, negative previous dental experience, and uncooperative behavior in previous and current dental appointments were associated with dental anxiety in children aged 7-13 years. Although the literature shows that girls [1, 2] and younger children [1, 2] are more anxious than boys or older children, the present study found no statistically significant differences related to gender. However, children aged 7-9.9 years reported significant higher dental anxiety than those aged 10-13 years. In fact, studies have shown that the dental fear/anxiety prevalence decreases with increasing age, discussing the maladaptive trait present during childhood, especially in earlier children, as the risk factor for that [1, 2] .
The family environment has been considered as another important factor associated with dental anxiety in children. Dentally anxious children are less likely of having poor oral health and poor oral health behaviors, such as not going to the dentist for regular dental examinations and to brush teeth twice a day [7] .
The oral health of dentally anxious children impacts more on family life than children with no dental anxiety [7] . In the same line, only children have demonstrated being more anxious than the other children [14] . Only children are at the core center of attention and care and tend to be more vulnerable to stressful situations such as dental treatment [15] .
Children with previous negative experiences had increased anxiety as a result of the idea of having the same type of unpleasant situation again [16] . In this study, children who had a negative experience with the dentist had higher dental anxiety prevalence compared with children who had no negative experience.
Negative dental experiences are predictive of dental fear/anxiety, and are strongly associated with it than any type of dental procedure to be performed [16] . In addition, it seems that this feeling is associated with negative memories of events related to pain and dentist behaviors, facilitating the vivid reliving of negative episodes [17] . Thus, psychological strategies for the first visit with the aim of reducing dental fear are deeply necessary, especially with very young children.
Behavior in previous dental appointments may help predict child behavior and emotional reactions in the next dental appointment. In this study, a statistically significant association was found between child behavior during dental care and dental anxiety, in accordance with previous studies [7, 17] . Children with uncooperative behavior during previous dental appointments and in current dental appointment had higher dental anxiety prevalence than those with cooperative behavior. Having beforehand information about the child allows the pediatric dentist to plan to spend more time and effort in teaching children to cope [17] .
Therefore, the screening for child dental anxiety could enable the pediatric dentist prepares children to positive treatment experiences [17] .
The limitation of this study is its cross-sectional design, which does not allow establishing cause and effect relationships. Moreover, the sample was composed of children attended in a public reference service.
However, this study explored the psychosocial characteristics of children, which are still controversial issues, as gender, birth order and family structure. Further studies should be performed to know the history of dental fear and to design effective strategies in Pediatric Dentistry.
Conclusion
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